SUMMARY
The last fifteen years have seen a progressive swing in the management of anaesthesia for caesarean section away from general anaesthesia to epidural anaesthesia. While a multitude of advantages have been claimed for the epidural technique, by far the most significant benefit to patient safety is the maintenance of consciousness, which provides airway protection from the potentially fatal complications of gastric regurgitation and acid aspiration.
There remains a group of caesarean section patients for whom epidural anaesthesia is unwanted, inappropriate, impossible or has failed. Clinical experience indicates that gross obesity, patient acceptance, acute severe fetal distress, spinal deformity, cord prolapse and the clinical experience of the available anesthetist, along with failed attempted epidural anaesthesia, are among the reasons for considering urgent general anaesthesia.
Rapid-sequence (crash) anaesthetic induction with thiopentone and suxamethonium, even after oral antacid and with concurrent cricoid pressure, is associated with a significant morbidity and mortality from gastric regurgitation and aspiration. 8 This study was undertaken to investigate aspects of the clinical safety of substituting the rapid-onset, depolarising and fasciculating characteristics of suxamethonium with the less rapid, nondepolarising, nonfasciculating properties of vecuronium.
METHOD
Thirty prospective un selected emergency caesarean section cases were included. The group comprised thirty-two patients who were either considered unsuitable for epidural anaesthesia or in whom attempted epidural anaesthesia was a failure, with two patients excluded due to assessment as a potentially difficult airway.
In addition to standard anaesthetic and surgical consent, patients were informed of the variation in procedure relating to the use of vecuronium and the potential for awareness,
Pre-anaesthetic preparation consisted of the establishment of intravenous access and the replacement of any obvious losses in circulating fluid volume. Sodium citrate 0.3 M 30 ml was administered not more than fifteen minutes before the commencement of anaesthetic induction. At least two minutes of mask preoxygenation was commenced, along with the establishment of digital pulse oximetry, noninvasive blood pressure monitoring, lead 2 ECG monitoring and patient temperature recording using a thermo-sensitive crystal thermometer on the forehead. Small intravenous doses of thiopentone (12 mg) and vecuronium (0.5 mg) were given once monitoring was established, as test doses and to act as a "priming" dose in the case of the relaxant. 9,\0 Patient positioning for surgery was effected with the patient supine, level and with left lateral tilt to the abdomen in an attempt to lessen compression of the vena cava. Airway access and potential difficulty of intubation were assessed with care. 11 Vecuronium 8 mg (0.1 to 0.15 mg/kg) was injected intravenously as a rapid bolus. Twenty, forty or sixty seconds later thiopentone 250 mg (3 to 4.5 mg/kg) together with atropine 0.6 mg completed the induction drug regimen. From the time vecuronium was injected cricoid pressure was applied by an assistant and verbal encouragement to the patient continued until unconsciousness occurred. Train-of-four nerve stimulation was commenced to assess depth of paralysis. Very gentle positive pressure respiratory assistance was commenced immediately unconsciousness was detected. Where oxygen saturation was high and no obstruction to ventilation detected, isoflurane administration was commenced to ensure continuity between induction and maintenance of anaesthesia.
Mask ventilation was continued for two minutes after the induction dose of vecuronium, at which time intubating characteristics were assessed and cuffed oral endotracheal intubation performed. Any fall in oxygen saturation during this process was recorded.
Following confirmation of endotracheal intubation by endtidal capnography and leak-sealing cuff inflation, the posterior pharynx was swabbed with a strip of universal indicator to detect any low pH regurgitation. Cricoid pressure was maintained until the pH test was completed.
Standard general anaesthetic maintenance was with oxygen, nitrous oxide and isoflurane for the duration of the surgical procedure. Additional muscle relaxant would have been given had it been necessary, but in no case was this required.
Because of our interest in the effects of the possible transport of vecuronium across the placenta, we attempted to obtain reliable parameters on the estab- lishment of adequate respiration of the newborn. In all cases an independent neonatal physician was present and took charge of the infant after separation from the cord. Standard Apgar scoring was assessed at one and five minutes post delivery by the neonatal physician and recorded. As soon as reasonable access could be gained to the newborn, pulse oximetry was commenced with a neonatal palm probe. Our protocol required the measurement of a stable pulse oximetry value from the neonate breathing air within ten minutes of delivery.
All patients had recovered significantly from paralysis by the end of the operative procedure with at least partial response to all stimuli in a train-of-four. A reversing dose of neostigmine 2.5 mg along with atropine 1.2 mg was given intravenously to all patients at skin closure.
Patients were asked to assess their anaesthesia experience, both in the Recovery Room and in the Ward, on the day after surgery. Direct questioning was employed to elicit any awareness during induction or during the course of the anaesthetic.
RESULTS
Of 217 emergency caesarean sections performed since the commencement of this study, thirty-two were performed under general anaesthesia. The main reason for selecting general anaesthesia rather than epidural anaesthesia in the thirty-two cases studied are summarised in Table 1 . While acute fetal distress was the overriding consideration in thirteen cases, an element of fetal distress as evidenced by tococardiographic fetal monitoring was present in a further twelve cases. The gestation period was thirty-three weeks in one case and from 37 to 41 weeks in all others. Airway access assessment was judged to be satisfactory in all thirty cases who were included in this study, but two patients who were potential candidates were excluded for reasons of doubtful access and managed by an awake intubation technique. 11 Pre-oxygenation for two minutes produced stable pulse oximetry saturations of at least 9911,10 in all thirty cases for at least the final thirty seconds of the twominute protocol time.
Test doses of thiopentone 12 mg and vecuronium 0.5 mg indicated no likely adverse reaction in any of the patients. This test dose of vecuronium was also the priming dose.
Patient recall of the onset of effect of vecuronium occurred in two of three patients for whom a sixtysecond delay between vecuronium and thiopentone injections was selected and in three of the eight patients for whom a forty-second delay was selected. Further investigation of these time delays was considered unacceptable on ethical grounds. The remaining patients all had a twenty-second delay between vecuronium and thiopentone injections and in no case was recall of vecuronium onset symptoms experienced.
Mask ventilation with the detection of the onset of clinical unconsciousness presented no difficulty in any of the thirty patients and the addition of isoflurane up to 3010 in oxygen produced no detectable adverse patient reaction. Intubation characteristics were assessed and intubation effected in all cases without difficulty at the end of two minutes elapsed time from the injection of vecuronium.
Muscle twitch intensity, as noted by other investigators, did not reach maximum depression until four to five minutes after vecuronium injection, although this was only assessed visually in our patients. Twitch suppression (train-of-four) became complete in all patients by five minutes after vecuronium injection, but was judged only three-quarters suppressed at the time of intubation.
Oxygen saturation falls to below 96010 during the intubation process were recorded in two patients. Both patients were obese and there was extra care taken in ensuring correct tube positioning. The minimum saturation levels were 94010 and 93010 for these two patients.
Universal indicator revealed no pharyngeal pH below 5 after intubation. There was no visual evidence of regurgitation in ar,y patient at the time of intubation.
Clinical assessment of the newborn for effects of vecuronium on respiratory function failed to detect any adverse effects. The mean independently assessed Apgar score at one minute was 6, while five minutes post delivery the mean Apgar score was 9.
Pulse oximetry of the newborn within ten minutes of delivery proved difficult. Three consecutive readings within a 3010 range were obtained on twenty-six infants within ten minutes of delivery. The average saturation was 90010.
Induction to delivery time ranged from 6 to 10 minutes (mean 8 minutes).
Duration of surgery ranged from 29 to 45 minutes (mean 37 minutes).
All thirty women remained intubated after reversal until spontaneous attempts to move limbs were noted. Endtidal capnography recording ensured that every patient was able to maintain an endtidal pe02 below 44 mmHg prior to extubation. There was no evidence of residual effect from the vecuronium. Continuous pulse oximetry for 30 minutes following anaesthesia with the patients breathing air showed that no Sa02 fell below 96010.
DISCUSSION
Vecuronium has been used for surgical paralysis during caesarean section for about ten years. Early investigations of placental transfer of vecuronium "" have demonstrated that while vecuronium can be detected in cord blood in levels approximating 10010 of maternal blood concentration, there appear to be no clinical effects on the fetus. While neonatal deaths have been reported concurrently with the use of vecuronium for caesarean section, these were attributable to other causes. 5 In this series the mean Apgar score at one minute was 6 and at five minutes was 9, indicating normal post-parturition recovery.
Neonatal pulse oximetry proved extremely difficult and disappointing. An average stable saturation of 90010 was measured in twenty-six of the thirty neonates.
It was sometimes quite difficult to persuade the resuscitating physician (whose ultimate decision was respected) to discontinue supplementing oxygen to the child within ten minutes of birth. In one neonate born at thirty-three weeks' gestation with a minor degree of pulmonary hypoplasia, an initial saturation of 78010 breathing air was detected, and oxygen supplementation was recommenced immediately.
Rapid-sequence induction of patients undergoing routine caesarean section with vecuronium and thiopentone was first described in 1987. Rapidsequence induction using vecuronium both with and without priming was described in 1989. 15 In 1990 a small series describing primed and non-primed vecuronium induction studied lower oesophageal acid reflux in fully prepared routine caesarean section patients. 10 This study clearly indicates reasonable intubation conditions could be reliably achieved by preceding the anaesthetic induction dose of thiopentone by the relaxant dose of vecuronium by twenty seconds. In no case in this series was gastric regurgitation detected either visually or by a post-intubation pharyngeal pH less than 5, although it should be noted that if the prophylactic antacid had achieved its desired purpose gastric pH should have been in the region of 5 or above.
